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SPLICING TAPE FOR ATTACHING A LEADER TAPE TO DATA TAPE 

BACKGROUND 

[001 ] A widely used storage medium for storing data is tape, such as magnetic or optical 
tape. Storage tapes can be mounted in various types of tape cassettes or cartridges. One type 
of tape cassette or cartridge is a two-reel or two-spindle cassette or cartridge in which the tape 
5 is housed entirely within the cassette or cartridge. One end of the tape is attached to a first 
reel, while another end of the tape is attached to a second reel. The cassette or cartridge is 
loaded into a tape drive, which includes a tape head that engages the tape to read data from or 
record data to the tape as the tape is wound from one reel to the other. 

[002] Alternatively, a single-reel or single-spindle tape cartridge can be used in which the 
10 cartridge has one reel or spindle. A single-reel cartridge is generally more space efficient 

than two-reel tape cassettes or cartridges. In a single-reel design, the source reel is located in 
the tape cartridge but a take-up reel is located outside of the cartridge in the tape drive. 

[003] Once a single-reel cartridge is loaded into a tape drive, the tape drive typically uses a 
picker or leader block to remove an end of the tape from the cartridge. The tape is then 

1 5 mounted onto the take-up reel inside the tape drive, and the tape is then wound from the 

source reel to the take-up reel. The tape end to be drawn into the tape drive is secured to an 
element referred to as leader pin. There are different designs of leader pins that can be 
employed. One such leader pin design is a leader pin assembly that conforms to a version of 
the Ultrium Standard, described in "Data Interchange on 12, 7 mm 384-Track Magnetic Tape 

20 Cartridges— Ultrium- 1 Format," Standard ECMA-319 (June 2001). 

[004] The tape in a single-reel cartridge includes a leader tape and data tape (for storing 
data), with the leader tape attached to the leader pin assembly. The leader tape is linked or 
coupled to the data tape by a piece of splicing tape. Generally, the leader tape is thicker than 
the data tape to provide strength during threading operation so that the leader tape does not 
25 break. The splicing tape is also a relatively thick tape (usually thicker than even the leader 
tape). As a result, abrupt transitions in tape thickness occurs at the edges of the splicing tape 
and at the transition from the leader tape to the data tape. As the tape is wound onto the take- 
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up reel in the tape drive, the abrupt thickness transitions cause an imprint of bumps in the 
roundness of the tape pack (which includes the multiple wraps of tape that are wound onto 
the take-up reel). The bumps usually extend through many layers of tape, often through the 
entire tape pack on the take-up reel. As the tape is spooled off of the take-up reel at the end 
5 of a rewind cycle, the imprinted bumps may cause physical excitation in the tape. The 

physical excitation in the tape causes undesirable movement of the tape. This movement is 
detected by tape drive circuitry and indicated by position error signals (PES) that are used by 
the tape head of the tape drive to compensate for the undesirable movement of the tape. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

[005] Figs. 1 and 2 illustrate a portion of a tape drive that includes a leader block and a take- 
up reel for receiving tape from a tape cartridge. 

[006] Figs. 3-5 illustrate different splicing techniques for attaching a leader tape to a data 
tape in a tape cartridge. 

15 DETAILED DESCRIPTION 

[007] Figs. 1 and 2 illustrate portions of an example tape drive 10 that is capable of 
receiving a tape cartridge 12 according to some embodiments. The tape cartridge 12 includes 
a housing 1 1 that contains a source reel 14 on which is wound a storage tape (labeled 24 in 
Fig 2). A "storage tape" refers to a storage medium (such as a magnetic or optical storage 

20 medium) that is generally a narrow strip of relatively long length. The storage tape is formed 
of a material (e.g., magnetic or optical material) to enable the tape to store data. The storage 
tape has several portions, including a data tape for storing data and a leader tape for attaching 
the storage tape to a leader pin 16. As used here, "data" refers to various types of 
information, including user data, program data, program instructions, and other forms of 

25 information. The leader pin 16 is shown in its retracted position in Fig. 1. The leader pin 16 
is positioned in close proximity to an opening 20 of the tape cartridge 12. 



[008] The tape drive 10 includes a leader block 18 (according to one example) that is 
insertable through the opening 20 to engage the leader pin 16. The leader block 18 has a first 
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profile 22 (a notch in the example shown) for receiving the leader pin 16 once the leader 
block 18 is provided through the tape cartridge opening 20 to the position of the leader pin 
16. As further shown in Fig. 2, once the leader block 18 is engaged with the leader pin 16, 
the leader block 18 is moved by the tape drive 10 to pull the leader pin 16, along with 
attached storage tape 24, out of the tape cartridge 12. The leader block 18 and the attached 
leader pin 16 are moved to a location of a take-up reel 26 in the tape drive 10. The leader 
block 18 is engaged with the hub 27 of the take-up reel 26, which enables the storage tape 24 
to be wound onto the take-up reel 26. As the tape is wound onto the take-up reel 26, a tape 
head (not shown) in the tape drive 1 0 reads data from or records data onto the tape 24. The 
source reel 14 and the take-up reel 26 rotate about their respective hubs 15 and 27. In other 
embodiments, other arrangements of the tape drive can be employed. 

[009] Fig. 3 illustrates in greater detail the storage tape 24 of the single-reel tape cartridge 
12 according to a first embodiment. The storage tape 24 includes a data tape 106 and a leader 
tape 108 that has one end portion attached to the leader pin 16. The other end portion of the 
leader tape 108 is adhesively attached to a splicing tape 112. An end portion of the data tape 
106 is also adhesively attached to the splicing tape 112. The data tape 106 and leader tape 
108 extend along a longitudinal axis labeled as L. In one implementation, the splicing tape 
1 12 has a width W that is generally the same as the width of each of the leader tape 108 and 
the data tape 106. In addition, the splicing tape 112 has slanted edges 114 and 116 that are 
slanted with respect to side edges 126 and 128 of the splicing tape 1 12. The slanted edges 
1 14 and 1 16 of the splicing tape 1 12 are also slanted with respect to the side edges 118 and 
120 of the data tape 106 and with respect to the side edges 122 and 124 of the leader tape 
108. The slanted edges of the splicing tape 112 are thus effectively at a non-zero and non- 
perpendicular angle (not 0° and not 90°) with respect to the side edges of the data tape 106 
and leader tape 108. 

[0010] In the illustrated embodiment of Fig. 3, the slanted edges 114 and 1 16 of the splicing 
tape 1 12 are generally parallel with respect to each other. However, in other embodiments, 
the slanted edges are not parallel, and in fact can be at different angles with respect to the side 
edges 126 and 128. 
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[001 1] The respective side edges of the data tape 106, leader tape 108, and splicing tape 1 12 
are generally parallel to the longitudinal axis L of the storage tape 24. The slanted 
arrangement of the slanted edges 1 14 and 1 16 with respect to the side edges of the data tape 
106 and the leader tape 108 reduces or eliminates the occurrence of bumps upon winding of 
the storage tape 24 onto the take-up reel 26 (Fig. 1) of the tape drive 10. In conventional tape 
cartridges, the splicing tape has end edges that are perpendicular to the side edges of the 
storage tape (rather than the slanted edges of the splicing tape discussed herein). The right- 
angled end edges of the splicing tape cause abrupt transitions in thickness that occur at the 
end edges of the conventional splicing tape and at the border between the leader tape and data 
tape. The abrupt thickness transitions can cause bumps to be imprinted through layers of the 
tape pack wound onto the take-up reel. In one example implementation, the data tape 106 is 
about 9 micrometers (^m) thick, the leader tape 108 is about 17 fim thick, and the splicing 
tape 1 12 is about 22 ^im thick. The difference in thicknesses between the leader tape and data 
tape, in conjunction with the relatively large thickness of the splicing tape, cause sudden steps 
in the thickness of the storage tape 24 

[0012] However, by using the splicing tape with slanted edges according to some 
embodiments of the invention, the thickness transitions are made more gradual, which 
reduces or eliminates the bump that appears in the tape pack on the take-up reel 26. By 
reducing or eliminating the bumps, negative effects associated with physical excitation of the 
storage tape 24 during rewind of the storage tape from the take-up reel 26 back to the source 
reel 14 are reduced or eliminated. By reducing physical excitation of the storage tape 24 
during rewind, the negative effects on position error signals (PES) are also reduced or 
eliminated. PES are used by the tape head of the tape drive to adjust for unwanted movement 
of the storage tape. 

[0013] As tape thicknesses gradually decrease (such as from about 9 jum to about 6 |im, 
according to one example), the amount of tape that can be present in a cartridge and wound 
onto the take-up reel 26 (Fig. 1) is increased. The issue associated with imprinting bumps 
associated with the sharp thickness transitions is made worse with thinner tape designs. If 
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unresolved, the bump imprinting issue may cause spacing between tracks on the data tape or 
the speed of the data tape to be sub-optimal. 

[0014] As further shown in Fig. 3, the data tape 106 has a first end edge 130 that is held in 
close proximity to an end edge 132 of the leader tape 108 by the splicing tape 1 12. In the 
5 arrangement of Fig. 3, the end edges 130 and 132 are generally perpendicular to the side 

edges of the data and leader tapes 106 and 108. A slight gap is present between the end edges 
130 and 132 in the arrangement shown in Fig. 3. However, in other arrangements, the end 
edges 130 and 132 can be held in closer proximity to each other (such that the end edges 130 
and 132) are in contact. Alternatively, the end edges 130 and 132 can be held further apart. 

10 [0015] The first end edge 130 of the data tape 106 is part of a first end portion of the data 

tape 106 that is attached to the splicing tape 112. The second end portion 130 of the data tape 
106 is mounted onto the source reel 14 (Fig. 1). Usually, during assembly of the tape 
cartridge, the second end portion 130 of the data tape 106 is simply placed onto the surface of 
the cylindrical hub 15 of the source reel 14. In some cases, deionized water or alcohol is 

15 applied to the contact surface of the second end portion 130 of the data tape 106 to enable 

adhesion to the surface of the source reel hub 15. Once the end portion 130 is mounted onto 
the source reel hub 15, the data tape 106 is wound around the hub 15 until the entire tape 
pack is wound onto the source reel 14. To reduce or eliminate the imprinting of a bump into 
the tape pack on the source reel 14, the end edge 133 at the end portion 130 is also cut to have 

20 a slanted arrangement with respect to the side edges 118 and 120 of the data tape 106. The 
slanted end edge 133 of the data tape 106 provides a more gradual transition to reduce or 
eliminate the imprinted bump into the rest of the tape pack that is wound onto the source reel 
14. 

[0016] According to another embodiment, shown in Fig. 4, a data tape 200 and a leader tape 
25 202 are also spliced together by a splicing tape 212 that has slanted edges 208 and 210. 

However, the data tape 200 and leader tape 202 differ from the data tape 106 and leader tape 
108 of Fig. 3 in that the end edges 204 and 206 of the data and leader tapes 200 and 202, 
respectively, are also slanted. The combination of the slanted end edges 204 and 206 of the 
data and leader tapes 200 and 202 and the slanted edges 208 and 210 of the splicing tape 212 
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provides an even more gradual thickness transitions than the arrangement shown in Fig. 3. In 
the embodiment of Fig. 4, the end edge 214 of the data tape 200 that is in contact with the 
source reel hub 15 (Fig. 1) is also slanted. 

[0017] Another embodiment of a storage tape is shown in Fig. 5, which includes a data tape 
5 300 held in position relative to a leader tape 302 by a splicing tape 304 that has generally V- 
shaped end edges (with slanted edge portions 306 and 308 forming a first V-shaped edge and 
slanted edge portions 310 and 312 forming a second V-shaped edge). The slanted edge 
portions 306 and 308 meet at a point 314, while the slanted edge portions 310 and 312 meet 
at a point 316. The ends 320 and 322 of the data tape 300 and the leader tape 302, 
10 respectively, that are proximate to each other are also generally V-shaped and follow the 

general contours defined by the slanted edges portions 306, 308, 310, and 312 of the splicing 
tape 304. 

[0018] The end edge 324 of the data tape 300 that is contacted to the source reel hub 15 (Fig. 
1) is also cut to form a generally V-shaped edge. Note, however, that although each of the 

1 5 embodiments of Figs. 3, 4, and 5 has an end edge 133, 214, or 324, with a portion that is 

slanted or inclined in some manner with respect to side edges of the data tape, the inclined or 
slanted end edge feature is optional and is not included in other embodiments. Also, in other 
embodiments, instead of slanted edges or edge portions that are generally straight, as shown 
in Figs. 3-5, the edges or edge portions can have curved shapes. Thus, an edge or edge 

20 portion is "slanted" with respect to side edges of a data tape or leader tape if the general 
contour of the edge or edge portion is slanted with respect to the side edges. 

[0019] In other embodiments, instead of using a splicing tape to splice a leader tape to a data 
tape, the leader tape can be attached to the data tape. The end edges of the leader tape and 
data tape that are in proximity to each other can also be slanted in the manner discussed 
25 above. 

[0020] In the foregoing description, numerous details are set forth to provide an 
understanding of the present invention. However, it will be understood by those skilled in the 
art that the present invention may be practiced without these details. While the invention has 
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been disclosed with respect to a limited number of embodiments, those skilled in the art will 
appreciate numerous modifications and variations therefrom. It is intended that the appended 
claims cover such modifications and variations as fall within the true spirit and scope of the 
invention. 



